Intracellular metabolism of 5,10-dideazatetrahydrofolic acid in human leukemia cell lines.
5,10-Dideazatetrahydrofolic acid (DDATHF) is a new potent antitumor agent that specifically inhibits purine biosynthesis, primarily through inhibition of glycinamide ribonucleotide transformylase, the first of the tetrahydrofolate-requiring enzymes in the de novo synthesis pathway. DDATHF has been shown to be an excellent substrate for mouse liver folylpolyglutamate synthetase in vitro, suggesting that intracellular conversion to polyglutamates could play an important role in the action of this antifolate. In this report, metabolic studies of the 6R-diastereomer of DDATHF in the cultured human leukemia cell lines CCRF-CEM and HL-60 are presented. At both 1 and 10 microM (6R)-DDATHF was rapidly converted to polyglutamates in both cell lines. DDATHF(Glu)5 and DDATHF(Glu)6 were the main intracellular metabolites. After incubation in drug-free medium, (6R)-DDATHF polyglutamates were better retained intracellularly with increasing glutamate chain length. (6R)-DDATHF showed reduced cytotoxicity toward a folylpolyglutamate synthetase-deficient cell line, CCRF-CEM30/6 related to a dramatically diminished accumulation of polyglutamates. The activity of (6R)-DDATHF in CCRF-CEM30/6 cells was decreased after both short and prolonged exposures. These results suggest that polyglutamylation of (6R)-DDATHF not only represents a mechanism for trapping the drug inside the cells but also produces a more potent inhibitor of the target enzyme.